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DETAILED ACTION 

1 . It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Amendment dated October 12, 2004. 

2. Claims 15-28 are presented for examination. Applicant has canceled claims 1-14. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on November 27, 2001 was filed 
before the mailing date of the first Office Action. The submission is in compliance with the 
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Specification 

4. Claim 19 is objected to because of the following informalities: "said control means" on 
fourth line and "said control signal" on sixth line of claim should be "said control circuit". 
Appropriate correction is required. 

5. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC §102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the English language. 

6. Claims 15-17 are rejected under 35 U.S.C. 102(e) as being anticipated by Datar et al., US 
Patent 6625740, hereinafter Datar. 

7. In re claim 15, Datar discloses a semiconductor device [system on chip 400] comprising: 
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• A functional circuit block [201] for performing a processing when an instruction or data 
is inputted [col.7, 11.1-10]. 

• A power status control circuit [401 ; dedicated power control circuit] for controlling a 
power status of said functional circuit block [col. 5, 11.43-54]. 

• A prediction circuit [401] for controlling said power status control circuit in accordance 
with said instruction or data which is inputted to the functional circuit block [col.6, 11.4- 
31]. 

8. As to claim 16, Datar discloses, wherein said prediction circuit has a function to control 
said functional circuit block to process said instruction or data inputted into said functional 
circuit block [col.6, 11.4-14; enable blocks for processing]. 

9. As to claim 17, Datar discloses: 

• Wherein said power status control circuit comprises at least a power shutdown circuit, or 
an operating voltage setting circuit, and/or an operating frequency setting circuit [col.6, 
11.58-67; zero frequency at sleep mode]. 

• Wherein clock pulses are inputted into said functional circuit block and said power status 
control circuit [inherently, digital systems require clock pulses to operate for 
synchronization and timing purposes]. 

• Wherein, when there is an input to said functional circuit block, said power shutdown 
circuit supplies a power to said functional circuit block, said operating voltage setting 
circuit sets an operating voltage supplied to said functional circuit blocks to a first 
voltage, and said operating frequency setting circuit set an operating frequency of said 
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functional circuit block to a first frequency [col5, 1.43 - col.6, 1.67; enabling circuit block 
inherently requires setting various attributes in the broadest interpretation]. 

• Wherein, when there is no input to said functional circuit block for a period in which said 
power status control circuit counts said clock pulses n times, said power shutdown circuit 
shuts down a power supplied to said functional circuit block, said operating voltage 
setting circuit sets said operating voltage supplied to said functional circuit block to a 
second voltage lower than said first voltage, and said operating frequency setting circuit 
sets said operating frequency of said functional circuit block to a second frequency lower 
than said first frequency [col.5, 1.43 - col.6, 1.67; auto timers disabling circuit blocks after 
elapsed time of no activity]. 

Claim Rejections - 35 USC §103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . Claim 1 8 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Datar as applied 
to claim 15 above, and further in view of Dean et al., US Patent 6477654, hereinafter Dean. 

12. Datar taught each and every limitation of the claim, as discussed above in reference to 
claim 15. In particular, Datar discloses: 

• Wherein said power status control circuit comprises a power shutdown circuit 
[inherently, a power shutdown circuit in the broadest interpretation is needed to switch 
on/off blocks] for shutting down power which is supplied to said functional circuit block, 
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said power shutdown circuit being coupled to said functional circuit block and a power 
supply [119] [col.6, 11.58-67]. 

• Wherein clock pulses are inputted into said functional circuit block and said power status 
control circuit [inherently, digital systems require clock pulses to operate for 
synchronization and timing purposes]. 

• Wherein said prediction circuit comprises a counter [auto timer] for counting the number 
of clock pulses inputted to said functional circuit block and to said counter, a control 
circuit [inherently, a control circuit in the broadest interpretation is needed to control the 
power shutdown circuit] for controlling said power shutdown circuit, and an input 
detection circuit [inherently, an input detection circuit in the broadest interpretation is 
needed to detect instructions in order to enable/disable blocks] for detecting said 
instruction or data inputted to said functional circuit block [col.5, 1.55 - col.6, 1.14; col.6, 
11.58-67]. 

• Wherein said counter outputs a first signal to said control circuit when a number of said 
clocks pulses counted is n [elapsed time] [col.6, 11.58-67]. 

13. Datar did not discuss the operational details of the counter and associated circuits. 

14. Dean discloses a semiconductor device [integrated circuit]: 

• Wherein a counter [183] outputs a first signal [expire output] to a control circuit [184] 
when a number of said clock pulses counted is n [col.6, 11.1-9]. 

• Wherein, when there is no instruction or data inputted to the functional circuit block 
[182], an input detection circuit [12] outputs a reset signal to said counter to reset a 
counting of said clock pulse and outputs a second signal [reset] to said control circuit, and 
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said control circuit outputs an output signal of a first state to shut down said power 
supplied to said functional circuit block when both said first [expire] and second [reset] 
signals are inputted to said control circuit [col.5, 1.60 - col. 6, 1.45]. 

15. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Datar and Dean before him at the time the invention was made, to modify the semiconductor 
device taught by Datar to include the teachings of Dean, in order to obtain the semiconductor 
device wherein, when there is no instruction or data inputted to the functional circuit block, an 
input detection circuit outputs a reset signal to said counter to reset a counting of said clock pulse 
and outputs a second signal to said control circuit, and said control circuit outputs an output 
signal of a first state to shut down said power supplied to said functional circuit block when both 
said first and second signals are inputted to said control circuit. One of ordinary skill in the art 
would have been motivated to make such a combination as it provides a way to minimize power 
consumption in a system with multiple functional blocks [Dean: col.l, 1.51 - col.2, 1.24]. 

16. Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Datar as 
applied to claim 15 above, and further in view of Dean and Ranta-aho et al., US Patent 6353308, 
hereinafter Ranta. 

17. In re claim 20, Datar discloses each and every limitation of the claim as discussed above 
in reference to claim 15. In particular, Datar discloses, wherein clock pulses are inputted into 
said functional circuit block [inherently, digital systems require clock pulses to operate for 
synchronization and timing purposes], said power status control circuit block comprises an 
operation voltage setting circuit for setting an operating voltage of said functional circuit block, 
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said operation voltage setting circuit being coupled to said functional circuit block and a power 
supply [col. 6, 11.58-67]. Datar did not discuss the details of the prediction circuit. 

1 8. Dean discloses a semiconductor device [integrated circuit]: 

• Wherein a prediction circuit [22, 12, 110, 118, 183, 184, and other associated circuitries] 
comprises a switch [184] provided between a control signal line and an operating voltage 
setting circuit [181], the control signal line supplying a first and second signal voltage to 
the operating voltage setting circuit [1 or 0], and a switch control circuit [12, 110, 118, 
183, and other associated circuitries] inputted with the instruction or data and the clock 
pulses and controlling the switch [fig.2]. 

• Wherein, when the data or instruction is inputted to a functional circuit block [1 82], the 
switch control circuit controls the switch to supply the first signal voltage to the operating 
voltage setting circuit, and when the switch control circuit counts the clock n times 
[expire output] after the data or instruction is inputted to the functional circuit block, the 
switch control circuit controls the switch to supply the second signal voltage to the 
operating voltage setting circuit [col. 5, 1.60 - col.6, 1.45], 

19. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Datar and Dean before him at the time the invention was made, to modify the semiconductor 
device taught by Datar to include the teachings of Dean, in order to obtain the semiconductor 
device with the limitations discussed above. One of ordinary skill in the art would have been 
motivated to make such a combination as it provides a way to minimize power consumption in a 
system with multiple functional blocks [Dean: coll, 1.51 - col.2, 1.24]. 
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20. Datar and Dean did not disclose separate control signal lines for the first and second 
signal voltages. 

21. Ranta discloses a semiconductor device [1], wherein a circuit comprises a first control 
signal line [18] supplying a first signal voltage and a second control signal [19] line supplying a 
second voltage lower than the first signal voltage [col. 6, 11.21-28]. 

22. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Ranta, Datar and Dean before him at the time the invention was made, to modify the 
semiconductor device taught by Datar and Dean to include the teachings of Ranta in order to 
obtain the claimed semiconductor device, as the separate control signal lines taught by Ranta is 
very well known in the art and suitable for use with the semiconductor device of Datar and Dean. 
One of ordinary skill in the art would have been motivated to make such a combination as it 
provides a way to minimize power consumption [Ranta: col.l, 1.4 - col. 2, 1.33]. 

23. As to claim 21, Datar discloses, wherein said function circuit block [201] comprises a 
register [205] for temporarily storing said instruction or data and functional block [e.g., 202] for 
computation, and Dean discloses, wherein said switch control circuit [184] controls said register 
[182 analogous to Datar 201] in accordance with said instruction or data inputted [related to 
set/reset] to said functional circuit block and said number of clock pulses counted [expire output] 
[col.5, 1.32-C01.6, 1.45]. 

24. Claims 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Datar as 
applied to claim 15 above, and further in view of Kataoka et al., US Patent 5602975, hereinafter 
Kataoka. 
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25. In re claim 22, Datar discloses each and every limitation of the claim as discussed above 
in reference to claim 15. In particular, Datar discloses: 

• Wherein the power status control circuit comprises an operating frequency setting circuit 
[inherently, an operating frequency setting circuit in the broadest interpretation is needed 
to set the clock to active or sleep mode frequency] outputting clock pulses to the 
functional circuit block [col. 6, 11.58-67]. 

• Wherein the prediction circuit comprises an input detection/clock counting circuit [401 
including the auto timer] detecting the instruction or data which is inputted to the 
functional circuit block, counting a number of clock pulses inputted to the input 
detection/clock counting circuit and controlling the operating frequency setting circuit, 
and a setting register for storing a number of the clock pulses [inherently, a register in the 
broadest interpretation is needed to keep count for the timer] [col. 5, 1.55 - col.6, 1.14; 
col.6, 11.58-67]. 

• Wherein, when the instruction or data is inputted to the functional circuit block, the input 
detection/clock counting circuit controls the operating frequency setting circuit to output 
clock pulses of a first frequency [active mode] [col. 5, 1.55 - col.6, 1.14; col.6, 11.58-67]. 

• Wherein, when said input detection/clock counting circuit counts the number n of clock 
pulses after the instruction or data is not inputted to the functional circuit block, the 
input/detection/clock counting circuit controls the operating frequency setting circuit to 
output clock pulses of a second frequency [sleep mode] [col. 5, 1.55 - col.6, 1.14; col.6, 
11.58-67]. 

26. Datar did not discuss details of the operating frequency setting circuit. 
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27. Kataoka discloses a semiconductor device [fig.l] comprising: 

• An operating frequency setting circuit having a frequency divider [12], the frequency 
divider being able to vary a frequency dividing ratio [factor] [col. 5, 11.52-67]. 

• Wherein the operating frequency setting circuit outputs clock pulses of a lower frequency 
by increasing the frequency dividing ratio of the frequency divider [col. 5, 11.52-67]. 

28. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Datar and Kataoka before him at the time the invention was made, to modify the semiconductor 
device taught by Datar to include the frequency divider taught by Kataoka in order to obtain the 
claimed semiconductor device, as the frequency divider taught by Kataoka is very well known in 
the art and suitable for use with the semiconductor device of Datar. One of ordinary skill in the 
art would have been motivated to make such a combination as it provides a way to minimize 
power consumption [Kataoka: col.5, 1.52 - col. 6, 1.6]. 

29. As to claim 23, Datar discloses: 

• Wherein said function circuit block [201] comprises a register [205] for temporarily 
storing said instruction or data and functional block [e.g., 202] for computation. 

• Wherein said input detection/clock counting circuit controls said register in accordance 
with said instruction or data and the number of clock pulses [col.5, 1.32 - col. 6, 1.45; 
col.6, 11.58-67]. 

30. Claims 24-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Datar as 
applied to claim 17 above, and further in view of Brouwer., US Patent 6760303. 

3 1 . Datar discloses each and every limitation of the claim as discussed above in reference to 
claim 17. In particular, Datar discloses the power status control circuit counts n in accordance 
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with a history [col. 6, 11. 1 5-3 1 ; a history in the broadest interpretation is needed in order to plan 
the timely enabling and disabling of blocks]. Datar did not disclose explicitly a circuit for 
updating the number n of clock pulses. 

32. Brouwer discloses a semiconductor device [26] comprising a circuit for updating the 
number n of clock pulses [timeout value T] [col. 12, 1.49 - col. 13, 1.8]. 

33. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Datar and Brouwer before him at the time the invention was made, to modify the semiconductor 
device taught by Datar to include the teachings of Brouwer in order to obtain the claimed 
semiconductor device, as the updating the number n of clock pulses taught by Brouwer is very 
well known in the art and suitable for use with the semiconductor device of Datar. One of 
ordinary skill in the art would have been motivated to make such a combination as it provides a 
way to adapt to system changes [Brouwer: col. 12, 1.49 - col.13, 1.8]. 

34. As to claim 25, Examiner hereby takes Official Notice that it is well known in the art to 
use a rewritable nonvolatile semiconductor memory for storing an update result. 

35. It would have been obvious to one of ordinary skill in the art to modify the 
semiconductor device taught by Datar and Brouwer to include the rewritable nonvolatile 
semiconductor memory in order to store the update result, as the rewritable nonvolatile 
semiconductor memory is very well known in the art and suitable for use with the semiconductor 
device of Datar and Brouwer. One of ordinary skill in the art would have been motivated to make 
such a combination as it provides a way to store an update result. 
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36. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Datar as applied 
to claim 15 above, and further in view of Mohamed et al., US Patent 6014512, hereinafter 
Mohamed. 

37. Datar discloses each and every limitation of the claim as discussed above in reference to 
claim 15. In particular, Datar discloses the semiconductor device comprising a central processing 
unit [101] that outputs a control signal to the power status control circuit for controlling the 
power status control circuit and outputs the instruction or data which is inputted to the functional 
circuit block [col. 2, 11.46-57; col.4, 11.23-34; central processing unit provides overall system 
management]. Datar did not disclose a power control table. 

38. Mohamed discloses a central processing unit [to run simulator] comprising a power 
control table [clock cycle lookup table] [col. 8, 11.36-67]. 

39. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Datar and Mohamed before him at the time the invention was made, to modify the 
semiconductor device taught by Datar to include the power control table of Mohamed, in order to 
obtain the semiconductor device comprising a central processing unit comprising a power control 
table, wherein the central processing unit outputs a control signal to the power status control 
circuit for controlling the power status control circuit by referring to the power control table and 
outputs the instruction or data which is inputted to the functional circuit block. One of ordinary 
skill in the art would have been motivated to make such a combination as it provides a way to 
reduce clock comparisons in a system with multiple blocks [Mohamed: col. 8, 11. 14-67]. 
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40. Claims 27-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Datar and 
Mohamed as applied to claim 26 above, and further in view of Takayama, Japanese Patent 
408295065A. 

41. In re claim 27, Datar and Mohamed disclose each and every limitation of the claim as 
discussed above in reference to claim 26. In particular, Datar discloses a decoder for decoding 
instruction or data and outputting the control signal [enable or disable] based on the instruction 
or data [col.5, 1.55 - col.6, 1.14]. Datar and Mohamed did not disclose explicitly a second 
instruction or data which is externally inputted. 

42. Takayama discloses a central processing unit [19 with associated circuitries] comprising 
a decoder [inherently, a decoder in the broadest interpretation is needed to process the external 
job command] for decoding an instruction or data [job command] which is externally inputted to 
the central processing unit, the central processing unit outputting the control signal [on/off] based 
on the instruction or data [constitution]. 

43. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Takayama, Datar and Mohamed before him at the time the invention was made, to modify the 
semiconductor device taught by Datar and Mohamed to include the teachings of Takayama, in 
order to obtain the claimed semiconductor device, as the external second instruction or data 
taught by Takayama is very well known in the art and suitable for use with the semiconductor 
device of Datar and Mohamed. One of ordinary skill in the art would have been motivated to 
make such a combination as it provides a way to reduce power consumption in a system with 
multiple blocks [Takayama: purpose]. 
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44. As to claim 28, Takayama discloses, a plurality of functional circuit blocks and wherein 
the power status of each of the plurality of function circuit block is controlled by the control 
signal outputted by the central processing unit [19 with associated circuitries], which control 
signal is obtained by the decoding of the second instruction or data power controlling 
information by using the decoder [constitution]. 

Allowable Subject Matter 

45. Claim 19 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

46. The following is a statement of reasons for the indication of allowable subject matter: 
The following is a statement of reasons for the indication of allowable subject matter: the claim 
is allowable because none of the references cited, either alone or in combination discloses or 
renders obvious a semiconductor device with all the limitations as stipulated in claim 19 and 
associated base and intervening claims. 

Response to Arguments 

47. Applicant's arguments, with respect to the objection of using the term "IP", have been 
fully considered and are persuasive. The objection of page 1, line 12 of the Specification has 
been withdrawn. 

48. Applicant's remarks, with respect to the replacement of previously rejected claims under 
35 U.S.C. 1 12, second paragraph, with newly amended claims, have been fully considered. As 
the issues have been addressed by the amended claims, the rejection has been withdrawn. 

Conclusion 
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49. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The additionally cited U.S. patent documents describe various methods and systems 
associated with controlling power in a multi-functional block setting along with various well- 
known attributes in the art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tse Chen whose telephone number is (571) 272-3672. The 
examiner can normally be reached on Monday - Friday 9AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (571) 272-3670. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Tse Chen 

November 30, 2004 
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